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(57)Abstract: 

PURPOSE: To obtain a material for permanent magnet having a stable performance because 
of little change of its cooling speed caused by a change of circumferential speed of a cooling 
roll. 

CONSTITUTION: The cooling roll is used for manufacturing the material for permanent 
magnet by cooling a melted metallic alloy containing R (R means one or more of rare earth 
elements including Y), Fe or Fe and Co and B. The cooling roll is provided with .grooves 
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an area in contact, at least, with the melted metal is 1 00-300 /i m. 
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^(C5~ 7 OmmmKir-rar fcj&S#£ L < , ®^Pi:ft 

[0076] t£& % as&*5«j:o«a»^a*cBii-5*frw 

[0 0 7 7] 

[0 0 7 8] itn-/UfeT'tt, (HlSi-^^^lP— /Vflffi 

sffli t ^ y —mm t o — /w^jRgan;: j: 9 

[0 0 7 9] U»U «»tt»R-Fe-B»^l±ft 

[0 0 8 0] Jbffi*fetcj; 9-&^t?&aict-^ 

a — yuffittl <t 7 y -EM £ ^ftSflififl^Sas* L < 'h S 
X\ o— /UB5«i:7 y-ffi(RltTftS5a««>S3ftS/h*< 
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[0 0 8 11 031:, ^S14^^a8Sr?fc*<+Jt5«dtS: 

i Sry x/n 2A»e>4*mL, y x/n 2(c^ut[h]^l 

3fflffiftift^ffaEi-5^&l 1 l^ffi9D-;H31® 
£ft*!$-ti:5ri:fc:J;9, 1 1*— *|fi)^bft±n 

**5, #aiD— /n 3*1, juaLfcitti 3U 

10 1 3 2 t^e>«i«Six5 0 

[0 0 8 2] ^tt, ftifln — ;n 3 ^©iCft?^ 0 Jjfc) 
K^ffite#:*a*&#tttt*w£«;iJ:9* ftSPn-yH 
3«S5#afi(cff«E-t-<5^1 1 1 tftSlo— 3^S 

[0 08 3] <C*5, 1 1 1 (i, 1 2 fi*b<D%$. 

^gfrcofiJ^^#< , .7 y - ffiftU(C*5U^TSiHfrW«^ 
[0 0 8 4] ^ffitt^^atSrPfc#f+W5*-|^ltts 

1 2 0it?T*r^tOdc-rftffi* s tt'ft^*5 
J:5^?fc#W«tSrt*s»^Lv\ 100 
-i6o° iit^5r<i:W^Li\ BfctW 

fill 2£>iifT*lpj£M\ 1 lJ6Sft*|lD— /n 3 

[0 0 8 5] ^fc, ^u-MCffi£LfzB.&<n&& 

40 fi, 7y— ib 9^ ^»*r-8Bk«liBTfc 9, 
^^^co^C^^^r^tMtt^i:, X^m^£ 9 7 
y-ffidSKn"fe*IBJcftor%-/j:*So-frA»«^» 

[0 0 8 6] ^4fe^^FStt^^S:?*:SM»t 
tLTyX/H 2OS£0 5«JEJLJil*iXfc{tia-Cfe5Z^ 

50 



0) 
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[0087] y<h^^hmmzmtiittSLmv^ 

*|]p-/i/(Z>iaiI^ <fio*#(ct flirt, 
/Mc«^i"5ffiH&je^t LtyX;H 2<7>&<O5 0{g 

5 e /x^s* y s/ h&x-hzm&ny x/nst 10 

[0 0 8 8] ^f£tt#*<D^£tttt*ft N 8fi«, fltifi, 
«»JEA«jE<0«-a*f*|cW^WJ|RI±*< % yXyug, 3* 
ASS^IttBt, ft*pn-/K^^J-ffi, ft£PH$OgWft«5 

i-sa^i-nrt^^ flirt, lftiEgs^etttf* 

ftSJo— /P«Bt«0E«f±0. 2-1 SmmaSt'fe^r 

[0 0 8 9] >FfStt^xSrBfc#f+*t5^a«)(?5^atc«F^ 

[0 0 9 0] ftfrWfwtt* H5J^Six5J:5**it» 

0 0 RfSHfcOBB 1 0 1 t , C co/i]^ 10 1 SrKffl 
t6^yyh«*WP10 2i:«:tn. ^y^hft* 
»P 1 0 2Oft^*faWMt»W0>tt, i-*fc>*>Rffi:R 

a>«is 1 0 1 (ottt iatssp?T"C«>*. Wffivmmm 1 0 

, £ e ) ttHSSti-C*3 0, «L#a>fl8»fctt\ iI»?Ll 0 
3Sr^lTil 1 0 1 P^lCilji-rS^f^'f 1 0 4#s%ffi so 
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J; 5(c«fi8$tu-c^S 0 1 0 0f*nc 

[0 0 9 1 ] Z<OXo JfciftUSMt 10011 *lt8K*<o 
Hi * SHISftSl a -/n^tt £ tiUZ&mfb * 5 J: 5 icftA 
p-/Hfifi?Kffi«S;h,ao ^IX, 0 0 Sr. 

•tott^f5ff|5H5cfiiii^/ (C 5 j; 5 Kls](E <tlc<fc 

[0092] r <offi«(cT8a5es^fc*^a^a-»tt, 
^ y-DSifi»icj; o^<**ttrv^r 

<7^WSf2, 7 y — ffij^kffS^lSHC 5 Onm^TOOT - - 
T\ flirt5 0~5 0 0ppm flffiT'ifeSo 
[0 0 9 3] fc*5, ^&S»Kefc#tttta^Stt;«f* 

[0 0 9 4] gg» 

R8ttfc<* igS^1-nrti:v\ fli(i\ aSB^WifiSr 

mm^-t^tzMz\± y o. i-2*uhss. i* 

05*&-tt*iK<"rsri:^T?*S o flirt. 

ici Onml^Tir-r^r tdS*ft(CT** S c ^O^cop 

[0095] r o^ir^tt 5«fittacociflifiSltt, 

fi[3ftijB 1 0 0«W±A5^JE«:»IB-r5. lOfXtl' 

[0 0 9 6] frp— /ujfe(C*3V^T±IBLfclSI»*Ktf<C 

*3j;t/3Xp-^ft«:fflv^»-&«crt, 
ds'W88-rsft»P— /^Wffif+iSS: 9 OTorrJL^T, 1 
OTorr^T<0^f§^^^#IS^iC^or^^Oft*n$:tt 
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[0 0 9 7] R^WftOtt;(fttt^ttv^ftflc^# 

[0 0 9 8] ftfc, S?H«JE*<75TIStt1#«c:ttl^^ ^ . 
»HftEE*^s i o - 3 Torr^c®, «Kl 1 0 4 Torr^S £ ft 

[0099] ciwiSftKffiSiaft^-eKiSS^*^ 

[oioo] ft jo. «jE#H«*^£»i-s»£Ki, 
[oioi] 

0-1 500 mm, tl 20 — 10 0 mm@£ T*£> -5 0 £/c x ' 

[0102] ftao— /K^j^astt, &&mm<nmjg. % 

*l*ttlcJ:oTtR45^, ffSKIil-SOm/s 
, ^IC 5 - 3 5 m/s ttSItiSfftL^. ^i£ff*s 

<oiBfi]ffids>c# < ft 9 J3iSffas±fE»EI3 

[0 1 0 3] ft*5, Sfjf, ftfllD— yM*-tOtt*S(ilJ* 40 
J: 0 \z y X/Wiift*P u — ju<D$&&m 6»ittl»±(cK*t T 

(CIS X J; v \, #£0 n — /U|5]e*i6] itttiJtcK tt fc« £ 

<z>**M B^it/^inD-yucoti^^tr^Di^^ft-r^ 

[0 104] (2]3(C^$n6 J: ?ft$na— 50 



<om m ic is issb: ft *r&] ^ e> mm-f zffi& t 

* s tf*LU\ t"ft;b*K y X/PCO^'^B^Jit/^n — 

/^tt*^tr^sfD^»aa— /^iHi«s*ifiiifefl!i 

Bt^4tftJ*S:4 5-7 8 0 t w t s5S#* L 
S^fH £ ft 6 £ * — yufflffi Sr» S«FpJ^ 

[0105] fititBtasjaiiaftiftinni— /ummt<o 

n -/W^ iffitl^ot L * o »9 £ ft o 

fcUlt, *&Kft*^K^«-fi.*s»bixJc:< < ft5 0 

[0 10 6] /X/Urt(d*3W5'&&S»WJi®tTi5i: 
(DfEJjm (HJEE) tt, 0. 1-0. 5kgf/cm 2 co^iart 

^^c^HtKJE*^, y X^rto-&Aj6»0_t®0»ffl»JE 
8^oqtmic#ft 5 SUEo«/>*«« LT JzlEtefflCQ* 

[0107] 

[0108] Si-<y y i>A^&i!!a>RflB#t**tw«ffi«> 
«*|pj(w/<>f h^ib^-ttft^^SW^lEite^-tir-C, W 

fco ^tt^^e^Sti 3 . 6J/(cm-s-K), CrfilW 
SVfcigSliO. 4 3J/(cn)-s'K)X'fc^ C rfifCOf 
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^S*i4 0 Onnut U C r ^mM^M- S H 3 5 u m t L 

[0 1 0 9} /U^^d— yujfetcit^ 

[0 110] ^f, 9. 5Nd-2. 5Zr-8. 0B 

rffi^flP— /M^ J: QjgjgfeJftU 4»I 2nmu ff£ 45^ 



iZ&TkW-bteZX 0 yX;Ht ^coqim p^ 

o — /KOMSria 5»iBil8± (cffitt-f £ J; ? KS2B L 
fco ft«*tt3 5° iU SEPifNg ttSmot U 

Jft»n$<Z>j£B«tt 1 5TorrOAr^/^i:L/"Co 

^J££0. 2 2-0. 2 8kgf/cm 2 dl£o7t 0 

[0111] #£fln— A'Ojflitft* 2 8m/s t Ltct$ 
<DfrtK»Ettft<D&:mJl ( iHc ) *3*Tf&±**'l'* 
— « ((BH)max ) iHc ^W**l0 8 0%»± 

£fc£JS$fiftO«Vao ir&Bl^fco Vw coIBj&s** VMS 

[0112] 









Ra 




Ra 


iHc 


(BH)raax 




No. 


(fJLTtt) 


(nm) 


(fim) 


(jum) 


(Mm) 


(kOe) 


(MGOe) 


(m) 


1 


180 


10 


2.9 


8 


2.5 


8.5 


19 


24 


2 


140 


8 


1.9 


7 


1.7 


8.3 


18.5 


22 


3 


220 


15 


4.5 


12 


3.7 


8.8 


19 


23 


4 am) 


400 


12 


3.2 


11 


3.0 


8.2 


17.5 


3 


5 (ttW) 


50 


7 


2.0 


4 

-96 


1.5 


8.1 


17.8 


4 



[o 1 1 3] * i \z^£tvzm%frb*&w<o®&&w 

[0 114] )fc*5, «-3k^BI^W»<7)ci— jum^b 2 0 
nm^TOC r filOOppm t?*ofc B 

111] ft*pp-/u<Z>WEIS-Cfc£. 

[14] ^fstt^^w«ft»tt^»a«^^+wfffiH-c 

[H5] ^fStt^^co«»ffl»o»ia«*^-j-»rffil2IT- 

[«F*0>IMi] 

1 1 &&mm 
1 1 i <g-& 



1 1 2 5*«:R*^flfc&«-fi- 

113 s< K/U 

12 / Xyu 

1 3 ^ain— 

13 1 £tf 
13 2 

10 0 
10 1 
10 2 
10 3 
10 4 

2 0 0 
2 0 1 
2 0 2 
2 0 3 
2 0 4 
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